Proteasome inhibition potentiates the cytotoxic effects of hyperthermia in HT-29 colon cancer cells through inhibition of heat shock protein 27.
The purpose of this study was to investigate whether proteasome inhibition acts as a thermal sensitizing agent to induce tumor cell death in a colon cancer cell line. HT-29 colon cancer cells were exposed to hyperthermia (43 degrees C) in the presence of proteasome inhibition for 1 h. Viable cell mass and apoptosis were measured by MTT and annexin V staining, respectively. Protein levels were determined by Western blot analysis. A significant synergistic effect on cell viability with proteasome inhibition was noted under hyperthermic conditions compared to hyperthermia alone (p < 0.05). Increases in phosphorylated ERK and decreases in HSP27 levels were observed in the cells exposed to proteasome inhibition at 43 degrees C. Pretreatment with an inhibitor of ERK yielded an additional increase in apoptosis when used in combination with proteasome inhibition and hyperthermia. Decreased expression of HSP27 by siRNA also resulted in increased thermally induced apoptotic cell death. Thermal sensitization through proteasome inhibition may represent a novel approach to increase the efficacy of hyperthermia as an anticancer modality.